Bile acids: antioxidants or enhancers of peroxidation depending on lipid concentration.
Using three different assay systems, we have discovered a heretofore unrecognized antioxidant property of bile acids at physiological concentrations. Bile acids inhibit peroxidation of the polyunsaturated lipid, linoleic acid, and of the highly fluorescent protein phycoerythrin. In part, the antioxidant activity results from scavenging of peroxyl radicals by direct oxidation of the bile acids. The most abundant products of the reaction of cholate and chenodeoxycholate with peroxyl radicals were studied in detail and shown to be the keto derivatives formed by oxidation of the 7 alpha-hydroxyl groups. Paradoxically, at linoleate concentrations higher than 1-2 mM, glycocholate up to approximately 10-14 mM enhances lipid peroxidation and inhibits only at higher concentrations. These findings may prove important in understanding the etiology of certain disease states of the biliary tract and intestine where lipid peroxidation may be involved and in providing a rationale for the positive epidemiological correlation between high lipid intake and higher fecal bile acid output and colon cancer.